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Abstract 

PROBLEM TO BE SOLVED: To miniaturize an antenna, to facilitate mounting, to enlarge band width 

thrtKfJ «nf°" 'I '° ^^^"'^^ ^ ^P^^^ ^ ^^^'"9 by arranging^condurtJTso 

* are electrically connected to a power feeding terr^inal and an 

teSjr'" ^""^"^ °" ^""^^"^ °' ^ ^"'^^'^^ prevented from being connected to the outer 

^?oiITI2n ;i=f«f conductor 12a and a second conductor 12b. the length of a travel direction is 
longer than that of a nght-angie direction and the first conductor 12a and the second conductor 12b 
antJnn?r A ^9^'"^* °^ ^ substrate 1 1 . In the inner conductor of a chip 

♦ meandenng conductor 12a and the second meandering conductor 12b are 

=rr»nl^H f ^"3' '"tervals from the center of the substrate 11 . A third linear conductor 21 is 

?9f o?!. "^T' substrate and near the center on a face parallel to the first conductor 

12a and the second conductor 12b so that it is not connected to any conductor 
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y hV~i't,zmm-ti>'J-yyT>-ri-\iZis\^X^ 

fiK§*t&siio«<iJt.; ±nmi^<D\Hutfziiiimizn 
;v^*o3i<*:-e«SK s^-^ir * ^ 3 o^^*: t ; 

[0 0 0 1 1 
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16 0 0 2J . 

l^il£*^0S^lT] HI 3 -Ell 5 11. ^%(r)^y-/7y7- 
i-CA \ K CAl 2. CA l 3 li]T-**o 

lO 0 0 3] C:n<bMJft<0-f^-yyT>x:>-CAl 1, C 
A 1 2, CA.l 314,^'J i])^^ ^-f, A7->f9^-:/ 
(O7>7-j-X'h'0s #53^9 - 2 1 4 2 3 1 "t, iff B^^' 

9 - 2 6 0 9 1 #53^ 9 - 2 6 0 9 2 6-^,. #gg 
¥1 0- 1 5 4 9 0 6-§-^HBg5^$*tTV»2„ 

[0 0 0 4] -tefiUiC, f-7 7'T>Tf-|4D-;» KT^'x 

T4)2)o ^(o^rnt Lr.. la 1 3 , la 1 4 ic^-f i o 

[0 0 0 51 J a40v;^rx,<ov;pf-fl:ll^ic?d- 
Lr, ■?^-;':i^T>x-f0 2m*fflfl: (lo<or>^:^ 

[0 0 0 6] 01 614, .2^a[*ffl'ft<iO*SlCOV^T^' 

i-|i!r-i,2.c 

10 0 0 7] H 1 6 14, i^-g-^^ajiigflw rSHB i^K 
lo o 0 8] 

i^miimmL x^t-r^ mm] . 2 m^^m 7>7^±i . 
i'^^m^. m 1 6 ic^i- i -5 izigi}am^»ow^m^±^ 

;6^jiLv^o-c, 7>7-i-^i^tLx<Dmmmmizrj: 

10 0 0 9] f /i, m 4 , 015 ic^-r i -j^tflffiK^ 

^^«SK5S«» a < ra i:tci4it c, 5rv»o-e, ,5 19 ^ 
■5 i:*li^?E^?-<D?^4^*J:fe^v^:^#(4, < =5;. 

-So 

[0 0 10] m^ii^^^^y^^^^it: Jc-^jji^/h? < 
JjcaOTp, SD^:}'^ •;'^'^<DPu^Sl4^iHC< < 

[0 oil] ^^ma. ymx. %mmB,xi>r)^ t 
fz. ^m.^i)*m<. tk^mmi>^is<\ mi^f*iunmsi^j: 

;^ 7. TiiJil;^^: 2 ^r^^ffl (7) f- •;, ■T'T > f•:^ «• ilttt 
i t S- S 65 1 1 ^ t COT-* „ 
[0 0 12] * 

mmi:m^-ri>fz)(>(D^m ^^ma. »wiwmmis 
T>7-i- i:i3 v» T , mn.wMm t tz i±m!^wM^ibi> v» 

l4Smfrtti^tfi8[e«:##<Di6'g-##(c i oT«fiE$n 

^Ty'sr^m^x-mwu^ixh^KDi^^b. ±iesf*<r) 
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li. -E■O^l^T^I6J<0SS;4f-E■<0i6^l:^|6]^0fi^ 1 fj <>S 
< , ±ES<*:0>t>.C-tc« LT±IB» 1 0«-»i:±fE« 2 

o^#t*^l:vMcS>^ffl!|(:S:ffl$^^^ ±feiS 1 i: 

[0 0 13] 

[5l?go||Jfeo?^«ii5j:c;f^Jfe^] Ellis, 2^5&?g<ofS 
l|IJSfn|-C*)*f-v7'T>-r-^CAl 

[0 0 14] ^■y:rr>y-i-CAHt. ^coifmkL 

i7>ir^<Dm2<Df*ii&mit-i 2 b m.f&ikmi$- (si 

3 0|^6B«^) 2 1 tim-tho liroi*I»«<*l 2 

a, ^ 2 0|*ieC«<*: 1 2 b, it«a«^#2 111, 
1 OrtSBICffltfiESnrv^-So ^rv^'^Wcco^l^ 
1 2 a OM^Sll, j^^ffl^^- 1 3 a , US 

1 3 b t I^^MUS^? 5 T y ^^<*«^SI 2 « 
1 2 b OM«l±, -E-^t-rtt, if&mfflJS^ 13a, IIS 
1 3 b tm^Mlc«^$nTv»So 
[0 0 1 51 4i3, ±feili6^Uisv,^T, 'fieffl#it*SI 
^f^*t*4ll. -1:55 •7 5' (='-f'-<'7'rh, 

■t7 5 y:?^, i/cliiJifjOiS-g-W , Wig (sJfVT^ 
>.-Kvy h*ti^^Wfc,n, jt6i»14Sr*i--E> tor-* 

10 0 16] ifz. ±iBiiJfefiHjicj3v^r, ii^^i 1 1 L 

•5 vMimit^JS^fiStt^JS t ±ie«Ji i n > .-K v- 7 h 

10 0 1 7] s<*:i 1 14, ->- hxas^ciiensoxtti 
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*ti:*-'b^^.^«^T*>»), ±ie^«0|*|SI5<7? 5 r > 
ttO|gia?«i:i 2 a, |g2«^^l 2 b«4, ^HmttzMX 
y 9ifz\iJ.y^>if^<0^m~t^Xl&}SL^iXXy'^ 

[0018] tfz. mimiif-\2z. n2m^\2hn 

Mffit, it&SfflS^-l 3 a, HSfflffi^l 3 bt^SlK 
■ti>fztb\Z. mUfzit^-S.^^- yttz\±7.J'iy 9t 
10 /cl4i>-f >5^^<D^ftlCJ:or, ir&^fflJg^l3a, 
llSffl^^l 3 b**3BfiE§tiTv>4. 

[0 0 19] I2I2I±, f-y-fr>7-i-CK \ «-^-rfli3g 
S|g|21-C*-&o 

[0 0 2 0] l2 2<0±SBi:fS1E$nTv^4EII4, -J^-y^ 
T:"f -^-CA 1 tO^ffiHT*)*), l212cOTg6UE«S'n 

rv^smii, f-u/yrvx-fCAiojEffiHT-*!), n 

[0 0 2 1 ] yyV'T-f C A 1 OI*Ig|5^<*:l4, •^ti 

20 ^ix. Ar>tri^(r>^i<omwi2 zt. m\:.<kr> 

Vii^<r>m 2 <Oi|j:<*: 1 2 b t &W 1 1 OrtSUO^ffift 

^ibu, m.mmff}mzffi^^2 \ \<o^ 

'6T*)oT, S^103S#:l 2 a, «2<D««:l 2 b 

[0 0 2 2] ^ciJ, 5 T > irji^(Om 1 1 2 a , lg 

2<03i<*:i 2 b«-, ^Hf-l 10i*|^i-i«lSlc«Jffii--& 
J: -7 tc L r t J: v^o 
30 [0 0 2 3] 1113 (1) 14, f-•;'7•r>.r:^CA 1 

[0 0 2 4] 113 (1) IciJV^r, -t7 5 •yJ'i^U-v 
V- hSfjl4«liv- h^<Ov-> 3 1 a -3 1 f tc. 
rtSB^-f*:! 2 a, 12 b, 2 1 6n«d, 7.f<-y 9 . , 

•J->v-h«r, 3 1 a ~ 3 1 f OlilzS^Lfiia, 

[0 0 2 5] -t^S -y^-T^-S^-g-, 3i«:i 1 
L, 1 Affile, 5 TV^^i^O^l <Oigft:i 2 a, 

40 IS2(7)^#i 2 b tSigEI-^idC, it&S^^-l 3 a, 
IISffl}g^l3b«r, 5^-5^- ht7tl46p«0^IZJ:o 

T«ffi-f-&o ifz. i^^m<r>ir')-y'y-Y±.\zmm 
<0#ttlc4o-C, *&mffl^g^^l 3 a, nmmn={- \ 3 b 

[0 0 2 6] 1313 (2) 14, ^^^<0^ 2 n^imx h 

z>^-j-fr>fi-cjK2 i7fi-tmi^mxhi>o 

[0 0 2 7] •?-•>^T>x:^CA2l4, •?-•y7•T>r:^ 
C A 1 o 5 T > U * L 3t <> o-c* 

■f--;' yrvrtC A 2 Ui3lt**t*4-, mffi^ll, f- 
50 •7yT>f^:^CAl^:|S|l:<) (O-C* »} , s<*:^mfii<o« 
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5 

^-ft:|*lS|S(7)l;®<0E«t-C)V^r'{), E*l*t^<*2 1 i.'P 

[0 0 2 8] 113 (2) tciSV^T, -t 7 5 >- ^' i^'J 
->- KiZ:ti«^SIfv- b^<7)v- h 3 2 3 -3 2 f IC, . 
rtgB^<*^12a, 12 b, 2 1, ^^v—^-^H 4 

BKL, ^nCjiOi'-'; ->v- 3 2 a -- 3 2 f oh 

[0 0 2 91 -Ziihim3LhZ.tizi^x. 
;H 4 ttio -fcT 5 om-^. Mi^ 1 1 

m 2 (DM-i^ 1 .2 b t mm-r& J: ^ i&mJS^- 13a, 

o^fticioT, 3 a, mmmi»=f-i 3 b 

[0.0 3 01 ot*). "f-.y-fT-yT-i-CAHi. ^Sfi^ 
* h v> i±0IS'Hi*t*l- 1 ai4fl^*ti^<'3iR^*t«»- i.^xm 

>) t>ft <, ±fS*{*:<Otf-L^(C*-tL-C±IB^l 0^<^i± 

less 2 o^'S^t^^siv'ii'Ri^flsicisa^n, ±ia» 1 <^ 

ai=^ t L 4 v» J: d i::ES * *tT v> 7-7 > 

[0 0 3 11 itz. ^y-f7yy-fCP^2\i. 
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ift<, ±iE«ii^o*'i:^»;j-tL-c±iaisio^#t±f£ 

Cj^TistJ, 7!)>o±|E^#«ffilcEfi?nrv>*^Si5«g 
^ t L 4 v> i T ICES S iiT v> 4 ttS f- 7-7 > X 

[0 0 3 2] m4ii..-^^m<om3<onmMX'i>i7> 

[0 0 3 3] 7>•7■:^^fiAS 1 l,zii\-X. ^&m*.5 0 
(4, ^-Y n b 'J ^7 'f V 5 1 fcSISffi^J 5 -2 t U 
J:o-C«fiS;$ix, GND>'<i'-VGPOX-7-:;S6^, it 

• igi^*^<*/-«5'->'4 0 tmm^rixy^-^ho -^^ ^-^^ i- ' 

[O0 3 41 -T"'; > h»«B±l-l4, ^•^7'7>T--f C 

A 1 Zttztb^y ~y K>''?^-yLP**fll*S:$*L, 

ii:«a^^*'(*:^^'5'->4 0, 7> K/^i'-VLP^r, ^ix 
-en^ •;;7'7Vt:>-CA1 Oif&Sffl^^ t 1 , 
^ t 2.J-4^ffl#tt-cm^fi<)»-«iKi-«.. 4iJ, i<04-ffl 

[0 0 3 51 5 ^c, am^^iS^*^-'^ - > 4 0 <0ft*:»l6] 
JO t ^ ^7 > T t C A 1 1 14 jEvMCii:^ l^E 

X. GNDv^J'->GP**-t--i>^'J > 1-*«BI4, ^ 

[0 0 3 61 H5I±, 2^%?§0»4 0^*6WlT?*a7> 
x:J-^fiA S 2 «r^i-#*mill-C-i)*o 
[0 0 3 71 7>x-^^SAS 2 ICiJV^-C, ^-yfry 
40 7-:hCAl all, f^•;'r7>r:^CA10S^10I*^S6ii 

# 1 2 a , ^ 2 OrtSB^-* 1 2 b (O-mmW 1 1 O* 
ffitc?! i tU Ltr^^^itTv^i GNDS^fflS^- 1 3 «: 

■ [0 0 3 81 *&S*.5 0I4, -7^ i^u7.Y') y-fy/iy 
5 1 t^Sffi^^S 2 tlCioTfllE^it, GND/<^- 

>GPox-y vsei-iJV'^T, i:isai^^#''<^-> 4 o t 

*^ iiSffit -J-JSrStlfco 1 / 4 i&ft* /ci4-E-o^»1SO 
S ? T- nif , G N D /N' ^' - > G P <0X •i' vg6*^2l§:<i 
50 2<75SSJ-)^*&l..'?.t4*<' 
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[0 0 3 9] 7"; > h2£«B±icji, ^y-fryy-i-c 

Ala i%^-ti>fzi^(r>7 > V^i9-> L P t . yy> 
KSiBcfflfiiStt#^>'<^->4 Hi, -?-<0— JS**GND 

[0 0 4 0] ^yfT>7-i-Ch 1 aO*&affl«?-t 

1 , S^fflffi^ t 2 , G N DgiKfflig^- 1 3 -fn-r 

^^/■cj' - > 4 0 , > vmmmm.m.i^mii^^^i'- > 4 

1 <^tt«l:^|6ji, -^f :/T>f■:^CA 1 <os^:Jj|p)i:Jl 
[0 0 4 1] ii-C, GNDvN-i'->GPS-;t1--S)-7''J 

ic^ffi'^^^^^ :^ KOiRJ^-C(4i:v»o 20 
10 0 4 2] 0 6»4, *fll?<0|^5<0||iS^J-r*4T> 

•r:)-^MA S 3 «-^i-^ttlllf*-&o 
10 0 4 3] T>-r-fSfiAS 3»4, T>-r:h^ftAS 

1 t:*v^T, ^vyT>•r■^CA 1*»7"J > h*«Bm 

[0 0 4 4] T>7-:J-^fiA S 3 14, M# 6 0 0-g|5lc 

IS:tt<b*trv>^,f--;':/r>f^f-@5e^6 1 t, ■^^vT'T 

> -f- @3c6 6 UCHJe S v> V y T > -r ± C A 

1 t, ^y-fryT-fCA 1 i::7";> h««Bco«&Sffl 

iJ-nx KU > 5 1 t Sr«ig£1-;&«igEffl^JS 30 

^^4 0 a t tcJ:or«fi!cS#trv>-&„ SiK^^JR^g^ 
4 0al4, TVt'^SSA S 1 lci5(t-&«&ai}J:tritia 

[0045] mi (1) - (3) 14, ^•7 7'T>f•:^C 
A 1 Ui3V^Tm3 WI^SBSI'«i:2 1 OEfifi:B!£-fEx./cffll 

[0 0 4 6] EI7 (1) 14, ^•y^T>y--^CA 1 JCiJ 

Vr-^CA 1 -1 S-^'ti^ttST^^c 40 
[0 0 4 7] g|7 (2) 14, ^'jf7>T-)-Ch\\Zii 
V^T, ^3 <0I*!gC^-f$:2 1*, f-yT'TV-f'^-CAKO 
*^eBi;|S:eL;t-?^-;'7'7' ^T'^CA 1 - 2 (of tj, 
^u'rT>•r:^C A 1 -f-tOtJO) 'km-t^^m-Qi>i>o 
[0 0 4 8] 07 (3) 14, -f^-y/r >x-?-CA lUis 
^'^r, ^3 <OF*3gB2S'»;2 1 'f-y-fryT-i-CA Iff) 

(0 0 4 9] HIS (1) , (2), {3) li, ^il^- 
n, ^yT^rVx-fCA 1 - 1 , CA 1 — 2, CA 1 - so 
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[0 0 5 0] 0 8 (2) ^:^1-■?■•;'■/T>■f-^CA 1 - 
2 0®ai&1ftil4, 0 8 (1) JcS^tf-f-Zrvxtc 

Ai-ioms5[^ft4tit«-r*t, Sistftfflg (2'^* 

SHI) <0^JS$M**/2:< ^roTV^So 
[0 0 5 1] itz. m8 (3) l-^i-^-;'7'T>7^-^C 

A 1 - 2 <7)^r«Sc#i±i4, la 8 ( 1 ) u^i-^ yr > 
•r•^CAl-10fflj!£Si^|$^itJttei-^.i:, 2o§<^* 

[0 0 5 2] 09 (1) - (3) 14, ^y:/7>7-i-C 
A 1 iZ^^^r^3<onumi^2 1 <?)J^tt?:3Ei./c0iJ*^ 

[0 0 5 3] 09 (1) 14, f"•;'•7'r>■7■:^CA 1 (I* 
v^T, ®3 0F*9SB«f*:2 1 Hi3tt-&«^:&|6]OSS$-g 

[0 0 5 4] 09 (2) 14, ^yf7>7-i-CAHl)S 
< LTtf^ .yyT>"f -^CA 1 -2' ^^-ti^Sr* 

[0 0 5 51 09 (3) 14, yT>f•:^CA Uci3 
Lfz^y:fT>f-i-CAl - 3' im-tm^m-r^iiZo 

[oo56]0io(i), (2), (3) 14, •tn-r 

tl. f--y^T>y-i-CAl-l' , CAl-2* , CA 
1-3' lci5tt^J§?$S!c#1±=S-^i-0T?*>-5c 
[0 0 5 7] 010 (2) »C^-r-?^.yyT>x'^CA 1 

-2' <o^is»!RFi4i4, 010 (1) \zm-r^-jfT> 
T-i-cAi-i- ff)mm^fi^^t\m-ti>t. 3og<o 

*a.^r*«S?f L T -5 „ 
[0 0 5 8] ttz. 010 (3) yr v-r:f 

C A 1 - 3 • tO®«S[»!|f 1414, 0 1 0. ( 1 ) (C^f-?- -> 

rrvx^j-cAi-i' ffimmcm^tim-fit^ i^ 
m^m ( 2 -k^mm) ff^^m^t^fu < o r v» « 
[0 D 5 91 oi I), ±.^%mmztix\i^ 2mwL^m 

[0 0 6 0] 01 1 14, -^f-y-frvy-i-CAl tCisv^T 
ll3<^F*3SB^f*:2 1 -SrSlJE^ L/c^ ■:^C A 0 «• 

[0 0 6 1 ] 01 214, "f-y-fT-yT-i-CAQOymWi^ 
#14^g^f0T**o 

[0 0 6 21 •?''>'7'T>•r■^CA0OSift»i|^14(CiJV» 
T, 2oic7)^tffi.^.i4^^'tJCiSv»e 
[^v^^iiiSr, ^30rtSB^f*:2 1 «rK»t* t U J: o 

[0 0 6 31 03«z^i-J:^U, &|tffl«frl2a, 1 

2b$-, 5 T>*'4*if^J4^';* L, L*-t, « 

^^1 i<r>m'^mtfzitm.m.mzt.hWL§:mi&^m\zt.^ 

[0 0 6 4] f/c, %3ffinU^i^2 114, 04U^$ 
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10 0 6 5] 2 /c. 1114. ms. EI6 U^-ti: ^ * 
^■f ^^tiCio-C. HS^T&^^^T-. 4i3:6--::>Ma'i^ 

^ - ^ J^jr < 1" :i ^ ^ ^ ^ o 

[0 0 6 7] S EI? tiS^i-i: ^ 1^. US Ol^gB*^^ 
1 2 a> «2 03|>f*:i 2 b i »9 t @ < ISft-T ^ ^ OT% 

i*iSB«fii2-i«i. .&mwimi,zi,Bmi:^x.^<ox-. mi 

[0 0 6 8] f/^. mi^^ff^^z^y^yi^mo^mUn 

i:mmLfzm^. ii2tc^t^^t^> ^i. ^2. ms 
t %m t (omm^^ a o^v^ iz x ^ *«?ni- 

Zti!}^X^^(r>X. RO^v ^^^u^^^OXfiS^. >FA 
[0 0 6 9] 

> X •:^ ^ ^ V ^ ^ Jb* Sr^f 
[Bl®offl#^^gi?g] 

[HI] :$:^?go»l*tfef?yc*^^'y T'TVx-fCA 

[0 2] -^^y-yrvr-fc A 1 
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* [113] ^-j'fTyTi-Q.kW C A 2 SrSraLT^t 
[1114] :$:^^c7)^3 0|li&f?!lT-*>*7>7"'^-^fiAS 

[1115] 2^%?g(7)^ 4 <7)||iStRJ-e* 2) TV-r-f ^«AS 
2 4-^i-^^tSlllT*^c 

[061 2p:^WOlS5 0||iftt?!lT'*;5>T>-f-fSSAS 

f-7yT>x^CA 1 t^^v^T||3cOrtSB2|L^ 
10 2 1 OEl:&««r^x_/cf?!l«r^-rilt?*>^e' 

[081 ^vyrvr-fCAl- 1\ CAlr-2\ CA 
.1-3 lC:fcMt^^iS»#tt4'*-r0'C4)^c 

[0 9] f-^y^T^x-^CA 1 twi3V^X»3 0l*iaSai^ 

[0101 •^^;'7'T>-r'f CA 1 - 1 • .XAl- 
. 2' . CAl -3' Ui3lt^iar5[SS:#1±«r^t0T* 

[01 \ \ "^-vrfTy'r^CKX tci3V^T^3c7)rtgB^ 
-ft: 2 1 SrglJgfeL^'cf- 7 T'T^r •:^C AO Sr^1-0-C* 

20 

[012] f-/;^t/T>-r^C AOOi§?£a#14«:75t*0 
[01 3] '^%(o^-j':fTy^^ZK \ \ ^TT^trnxib 

^ o 

[01 4] >rr>T--t-CAl 2Sr^-r0"C* 

^ o 

[016] 2jaSi*fflibo^^Sicov^-c^1-0-c*^c 

30 \^%(owm 

CAl. CA2-'^'7"/T>-r-f. 

1 i-^fi^. 

• 1 2 a-^1 

1 2 b-«2 0rtSB3l«^. 

2 1 -%z<r>^U'^^. 

ASl. AS2. AS3-T>T-'^SSo . 



[01] 



[0 2] 



CAl 




18a 




12a 
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(7) 
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